Abstract-Arch dam is a water retaining arch structure that convex upstream on the plane, the stability of arch dam does not need to rely on its own weight in water to maintain, mainly using the reaction of the bedrock of arch side to support and the section of arch ring mainly bear the axial reaction force, which can take good advantage of the strength of the dam material. Therefore, arch dam is a good dam type, whose economy and security are very good. The paper uses the finite element method to analysis the force of concrete hyperbolic arch dam of Songbaishan reservoir and gives the dam stress and deformation distribution regularities in the course of construction and operation. The research results show that the stress and deformation values are small and it can meet the design requirements. The structure is safe and reliable. The research provides a certain reference for the design and construction of concrete hyperbolic arch dam structure.
I. PROJECT PROFILE
Songbaishan reservoir is located in nanming river, which is the tributary of qingshui river, in Guiyang City , Guizhou Province. The distance is 29km from the damsite to Guiyang [1] . The control catchment area toward upstream is 127 km 2 . The project is a water conservancy projects, which is predominantly irrigation and combined with power generation and water delivery [2] . The normal pool level of reservoir is 43.89m; the design flood level is 47m and the corresponding level of tail water is 9m; the check flood level is 48m and the corresponding level of tail water is 11m.The pivotal project consists of the dam, bottom outlet, diversion tunnel, diversion-type hydropower station and other buildings [3] . The dam was concrete hyperbolic arch and the maximum height of the dam is 52.5m and the thickness of dam base is 8.65m. The ration of thickness and height of arch dam section is 0.18 and the maximum central angle is 
II. CALCULATION MODEL
A.
Model Parameters.
The strength grade of concrete of the hyperbolic arch dam of Songbaishan reservoir is C20, whose elastic modulus is 25.5GPa [5] , Poisson's ratiois0.167, volumeweight is 24kN/m 3 .The rock stratum of damsite is limestone, whose elastic modulus is 19GPa, Poisson's ratio is 0.28 [6] . Model Element. The structure models of concrete arch dam and bedrock use 8-node isoparametric block element. The element is applied to the three-dimensional entity structure, which has some characters such as plasticity, creep, swelling, stress stiffening, large deformation and large strain. The element has 8 nodes, which has three translational degrees of freedom [7] .
C.
Model Dimension.
The size of the entire computing model [8] : the longitudinal length is 200m, the transverse length is 250m, the vertical length is 160m, the proposed scope of the model: 200m×250m×160m (the longitudinal length of the river × the transverse length ×the length of the vertical length). The element division of arch dam and rock are shown in Fig.1 . The Calculation Working Case. Considering the force characters of arch dam during the course of construction and operation, the paper considers the following 5 working conditions [9] : case 1: structural weight; case 2: structural weight, normal water level and tailwater level; case 3: structural weight, design flood level and tailwater level; case 4: structural weight, check flood level and tailwater level; case 5: structural weight, design flood level, tailwater level and earthquake.
III. ARCH STRUCTURE ANALYSIS

A Stress Analysis.
By the finite element analysis of concrete hyperbolic arch dam of Songbaishan reservoir, the paper gets the figures of the first principal stress and the vertical stress of arch dam, which are shown in Fig.2 to Fig.11 . It can be seen from Fig.2 to Fig.11 ,under the role of water pressure and weight, the first principle stress and maximum vertical stress of arch dam are present in the junction of bedrock and the bottom of arch. Under case 5, due to the effect of Earthquake, the maximum first principle stress value of the arch dam is 3.31MPa, the maximum vertical stress is 3.09MPa. They both are present in the junction of the bottom of the dam upstream face and the foundation, but it only appears in very few areas, which belongs to the local stress concentration and there is no significant impact on the overall performance of the dam [10] .
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B Deformation Analysis.
The total displacement figures of concrete arch dam under each working condition are shown in Fig.12 to Fig.15 . It can be seen from Fig.12 to Fig.15 , under its own weight, the radial displacements of the arch almost present layered distribution and the maximum radial displacement occurs at the crest of the dam. Under the combined effect of water pressure and weight, the maximum radial displacement occurs in the central arch of the arch crown, the radial displacement was small at the junction of abutment and bedrock.
IV. CONCLUSION
In summary, the Songbaishan reservoir using concrete arch dam scheme is reasonable. The first principal stress values of the arch was small, it can meet the strength requirements, the structural was safety and reliability. The deformation values of the dam was small, it can meet the stiffness requirements.
